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Allergic rhinitis and dental caries in preschool children
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ABSTRACT

Background: Allergic rhinitis (AR) may be overdocumented in cases of dental caries because of
controversies in the literature This study was conducted to investigate the potential relationship
between AR and dental caries in children.

Materials and Methods: A total of 296 children were included in this cross-sectional study.
Participants were evaluated using the decay-missing-filled (DMF) index, and their AR status was
evaluated by physical examination and through a standard questionnaire. Baseline demographics
and clinical characteristics were compared among groups using Student’s t-test or the Mann—
Whitney U-test, the Chi-square test, and/or Fisher’s exact test as appropriate.A level of P < 0.05
was regarded as statistically significant.

Results: Evidence of AR was found in 77 (35.1%) participants. There was no significant difference in
the rate of tooth decay or DMF between participants with or without AR (P = 0.07), but a significant
difference was observed in the number of missing and filled teeth between those with and without AR
(P < 0.05).There were no significant differences in educational level, family income, milk intake, use of
pacifier, use of a toothbrush, saliva secretion,or body mass index (P> 0.05 in all cases) between AR-positive
and AR-negative patients. Fluoride therapy and oral breathing were identified as confounding factors
and controlled using log-linear analysis. The mean rate of DMF in patients who also had AR was 20%
greater than in the AR-negative group (odds ratio [OR] = |.21, confidence interval [CI]: 1.05-1.35) and
15% greater in among children who breathed orally than those who did not (OR = 1.15 CI: 1.02—1.31).
Conclusion: AR and oral breathing may have an effect on oral health and dental condition, leading
to an increased rate of tooth loss, oral fillings, and development of dental caries.
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INTRODUCTION

Allergic rhinitis (AR) is among the most frequent
chronic respiratory diseases that occur in children.
The prevalence of this disease seems to vary in
different countries from 1.3%-52%!" although it
is greater in some countries.”) The reasons for the
high prevalence of AR have not yet been elucidated,
but the hygiene hypothesis could provide one
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explanation.®) This theory suggests that living in a
hygienic environment with less microbial exposure
increases the susceptibility of allergic diseases.[*”!
Persistent oral breathing and infectious oral tissues
are complications that may occur as a result of
the clinical progression of AR, and low salivary
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secretion could also result from AR treatment with
antihistamine drugs.!"1'? All these complications are
risk factors for dental caries.

Dental caries in childhood is still a major public
health challenge in most industrialized and developing
countries.['*

The disease develops in both the crowns and roots of
the teeth and can arise in early childhood as aggressive
tooth decay that affects the primary teeth of infants
and toddlers.' Individuals are susceptible to dental
caries throughout their lifetime. Dental caries among
Iranian children was reported in two national surveys
conducted by the Iranian Ministry of Health and
Medical Education.!'>'®! The second of these national
surveys, published in 2004, aimed to describe the oral
health of children in the Islamic Republic of Iran and
to provide baseline data for the organization as well
as an evaluation of the national oral health promotion
program. The World Health Organization (WHO)
pathfinder-sampling procedures were used to select
representative samples of children aged 3, 6, 9, and
12 years. Data on decayed-missing-filled (DMF)
teeth, caries-free rates, and treatment needs were
collected from 18,946 -children using the WHO
standard methodology. The mean decay-missing-filled
primary teeth (dmft)/decay-missing-filled permanent
teeth (DMFT) indices were 1.9/- for 3-year olds,
5.0/0.2 for 6-year olds, 3.6/0.9 for 9-year olds, and
0.6/1.9 for 12-year olds.l'"” Significant differences in
the prevalence of dental caries were found based on
an analysis of gender, province, urban/rural residence,
family income, and parents’ level of education. The
development of dental caries by the concurrent action
of three primary factors (tooth, dental plaque, and
diet) can be presented using a 3-way Venn diagram,
in which the three factors are all enclosed in a larger
circle symbolizing time.l'¥ The entire system is
affected by oral environmental factors, such as saliva,
buffer capacity, composition, and fluoride."¥ The
outer circle that surrounds all these considerations
include personal factors such as education, oral
health literacy, sociodemographic status, behavior,
knowledge, and attitudes, and characteristics of the
oral health services.['*"]

There are few studies that show the relationship
between periodontal disease or oral bacteria and
allergic disease.['3?'?2l We hypothesize that AR may
result in an increased risk of developing dental caries
because of heightened oral breathing, poor oral

hygiene, and mouth dryness. The aim of this study
was to explore the possibility of a correlation between
AR and dental carries.

MATERIALS AND METHODS

We conducted a cross-sectional, school-based study
in 296 children from June 2011 to May 2012. The
Ethics Committee of Mashhad University of Medical
Sciences approved the study. The ages of the children
were 5-7 years, and they were selected using a
stratified random cluster sampling method. Mashhad
is located in the Northeastern region of Iran and is
subdivided into seven educational regions; schools
were selected from each region at random. Physical
examinations were performed by a physician and a
dentist. The oral cavity was examined by a dentist to
evaluate the palatine tonsil and also to determine DMF
factor.?” A diagnosis of AR was based on the physical
examination and the standard International Study of
Asthma and Allergies in Childhood questionnaire, a
validated instrument for diagnosing AR.[**!

Other information, including the medical history of
participants and demographic characteristics, were
acquired from their parents using a questionnaire
containing questions about age, gender, body mass
index (BMI), education, familial economic status,
nutritional background (breast feeding vs. dietary milk
intake), hygiene habits (toothbrushing practices, usage
of pacifier for more than 2 years, fluoride therapy),
adenoid, and AR symptoms such as oral breathing
and the extent of the saliva secretion. Brushing at
least once a day and at least a single fluoride therapy
session performed by a dentist in a healthcare center
or clinic were considered as the toothbrushing and
fluoride therapy criteria. With regard to dietary
milk intake, we considered at least one cup (nearly
200 mL) of milk per day as an adequate intake, with
any less being considered insufficient.*¥

Statistical analysis

The Statistical Package for Social
Sciences (version 11) was used for data analysis.
The Kolmogorov—Smirnov test was used to assess
normality. Descriptive statistics (frequency, mean, and
standard deviation) were determined for all variables.
Baseline demographics and clinical characteristics
were compared among groups using the Student’s
t-test or the Mann—Whitney U-test, the Chi-square
test, and/or Fisher’s exact test as appropriate. Because
of the nonnormal distribution of the dependent
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variable (DMF) and its structure, a log-linear analysis
was performed to adjust for confounding variables.
A level of P < 0.05 was regarded as statistically
significant.

RESULTS
In this study, 77 subjects (35.1%) were
AR-positive (AR+) and 219 subjects (64.9%)

were AR-negative (AR—). The mean age in the
case group was 5.23 £ 0.83 years, compared with
5.35 £ 0.78 years in the control group. There was
no significant difference between groups in terms
of age (P = 0.259) [Table 1]. In the AR+ group,
54.5% of participants were male, while in the
AR— group, 47.5% were male, with no statistically
significant difference between gender ratios in the two
groups (P = 0.289) [Table 1]. In addition, there were
no significant differences between the two groups in
the variables listed in Table 1, including education
level, family income, breastfeeding duration,
dietary milk intake, use of pacifier, toothbrushing,
saliva secretion, and BMI (P > 0.05), with the
exception of use of fluoride therapy and rate of oral
breathing (P < 0.001).

After oral examination, there was shown to be no
significant difference in the rate of tooth decay or
DMF scores between the two groups (P = 0.07)
although rates of missing and filled teeth differed
significantly (P < 0.05) [Table 2].

As there were significant differences in the use
of fluoride therapy and rate of oral breathing at
baseline, these considerations were identified
as potential confounding factors. Therefore, we
analyzed the relationship between DMF and AR
according to the fluoride therapy and oral breathing
using log-linear analysis. In this model, the mean
DMF in the AR+ group was 20% greater than in
the AR— group (odds ratio [OR] = 1.21, confidence
interval [CI]: 1.05-1.35) and was also 15% greater
among children who breathed orally than those who
did not (OR = 1.15 CI: 1.02-1.31).

DISCUSSION

In this cross-sectional study, we aimed to evaluate the
independent relationship between AR and DMF. In
our study, the prevalence of AR among schoolchildren
was 35% as confirmed by clinical presentation and
patient history. AR children had more missing and

Table 1: Demographic, nutritional, and hygiene
habits data

Variable Group P
Allergic rhinitis
Positive  Negative
n=77), (n=219),
n (%) n (%)
Age (mean+SD) 5.23+0.83 5.35+0.78 0.259
Sex
Male 42 (54.5) 105(47.9) 0.319
Female 35 (45.5) 114(52.1)
Family education level
Primary school 9(12) 41 (18) 0.33
High school 61 (79) 159 (71)
Higher education level 79 22 (11)
Family income ($/month)
<150 16 (20.8) 57 (26) 0.33
150-350 52 (67.5) 127 (58)
>350 9 (11.7) 35 (16)
BMI
Normal 75(97.5) 220(98.7) 0.46
Obesity 2 (2.5) 3(1.3)
Duration of breast feeding (month)
Mean+SD 22.56+6.5 21.25+5.3 0.116
Dietary milk intake
No 19(24.7) 39(17.8) 0.42
Enough 40 (51.9) 123(56.2)
Insufficient 18 (23.4) 57 (26)
Using pacifier >2 years
Yes 8(10.4) 14 (6.3) 0.37
No 69 (89.6) 209 (93.7)
Fluoride therapy
Yes 32 (41.6) 37(16.9) <0.001
No 45 (58.4) 182(83.1)
Teeth brush
No 25(32.5) 93(425) 0.12
Yes 62 (67.5) 126 (57.5)
Saliva secretion
Normal 77 (100) 213(97.3) 0.14
High 0 4(1.8)
Low 0 2(0.9)
Mouth breath
Yes 40 (51.9) 43(19.6) <0.001
No 37 (48.1) 176 (80.4)

BMI: Body mass index; SD: Standard deviation; n: Number of patients

filled teeth but did not show any differences with
respect to mean decay and DMF compared with
those without AR after crude statistical analysis. Most
of the possible risk factors showed no significant
differences between the two groups of children, with
the exception of fluoride therapy and oral breathing.
However, after controlling for two confounding
variables by log-linear analysis, we found a significant
increase in mean DMF among those who had AR or
who breathed orally.
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Table 2: Comparing decay, missing, filling and
DMF index between children with and without
allergic rhinitis

Variable Allergic rhinitis P
Positive (n=77) Negative (#=219)
Median MeantSD Median Mean=SD
(range) (range)
Decay 3(0-14) 3.99(3.0) 3(0-17) 3.66(3.2) 0.29
Missing 0(0-4) 025(0.8) 0(0-5) 0.08(0.4) 0.01
Filling 0(0-8) 088(1.7) 0(0-7) 0.46(1.2) 0.02
DMF 4(0-16) 5.13(3.7) 4(0-17) 4.23(3.3) 0.07

score

SD: Standard deviation; DMF: Decay, missing, filling; n: Number of patients

Widmer previously reported that children with
respiratory disorders are at greater risk of oral diseases,
with both dental hard and soft tissue complications
being more likely in these children. These oral health
problems are associated with the illness itself or its
drug therapies.* In rhinitis, children will often need
to breathe orally due to significant nasal obstruction,
dried mouth, and problems similar to those of
asthmatic children. Thus, treatment of AR can have a
positive effect on dental health.!*

Some studies have shown that drug therapies for
AR that decrease salivary flow rate may play a
role in DMFE.I'83] Drug therapy in AR, including
antihistamines, decongestants, corticosteroids,
mast cell stabilizers, and leukotriene modifiers, is
important for patients with mild-to-moderate allergy
symptoms.?! Since saliva protects against dental
caries,’”’ dry mouth, which is one side effect of
antihistamines, could affect oral health.”® On the
other hand, oral breathing in AR patients also leads
to dry mouth, and this can increase the risk of
gingiva inflammation, tooth decay, and also enamel
demineralization./*-"

However, other studies in this field show contrary
results. In a study conducted in students aged
13-15 years, Herrstrom and Hogstedt concluded
that there is no association between allergic diseases
and dental health.®!) Another observational study
in 40 children with AR and 40 healthy children
in Thailand showed no statistically significant
differences in combined DMFT/dmft between cases
and controls.' Vazquez-Nava et al. also studied the
effect of AR on dental caries in primary dentition in
1160 children aged 4-5 years.!! This study reported
that AR itself is not a risk factor for dental caries, but
children who have AR and use a pacifier are at higher
risk for developing dental caries.!

Other authors have reported that maternal educational
level and socioeconomic position have an influence
on dental caries.?>*3! A study in Greece showed that
parental educational level is a significant factor for
DMF,B4 with similar results reported by Pérez-Suarez
et al. who studied the effects of educational level and
prolonged pacifier use on DMF.3! Vazquez-Nava et al.
reported that BMI could have an effect on dental caries
in primary dentitions.*! The basic variables affecting
dental caries between the two groups in our study
were the same as those in the previously mentioned
studies. However, as our study showed no significant
difference between allergic and nonallergic individuals
in terms of socioeconomic status and BMI, we could
not assess the effect of these factors on DMF.

This study has a number of limitations. For example,
because we did not perform a skin prick test to
confirm the diagnosis of AR, the disease prevalence
may have been greater than the calculated rate. The
cross-sectional methodology of the study and the lack
of data relating to microorganisms of the mouth are
other limitations.

The study is completely applicable for the children
with transit dentition which was the main goal of
study because this type of dentition is widely during
the age of preschool. Our sampling was a cluster type
randomly that is a good sample of the community for
this age group.

Future study with large sampling in different
geographic area of the country and world were highly
recommended to get a definitive conclusion, especially
in condition, that the AR is confirmed through clinical
tests.

CONCLUSION

AR and oral breathing may have an effect on oral
health and dental condition, leading to an increased
rate of missing and filled teeth.
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